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iwm%] mmm 

[If *S 2 ] ^1 SmMO#^#:fIit^±Mtc^ 2 IlKO^itlit 

cx 9 -7 xifwm^'pfj: < <h ^v^-rtt^ 1 ^<Djm^nx-th%2 <o 

[If ^4] Huffi^2c7)XfI(i, ^^>-/EAV*^fflv^T-7 -y^^SAI--?* 
&<7>~C&>K E.OHtrfe^^->-/EAB#^i3lt^y±Ai^ 1 . 5 X 1 0 15 c m-2m_h 
3 x 1 0l5 cm -2mTKf£^-f ^ If*S2X{i3 lc|Em^^##^®OMjt^ 

So 

[0 0 0 1] 
[0 0 0 2] 
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^mi^mm^mmmit^w^x, mo s h ? > ? & t^ani:^! 

[0 0 0 3] 
[0 0 0 4] 

^« i: i^i i «mM<7)^» ^ viA-r Ktciot, 02 mnm<^> v - * 

[0 0 0 5] 

[#i^m i ] 

5- 1 0 2 4 7 7 
[3|iW^?#: LiUt^ US] 

, iiin^i^T- Mi$:^iMty- hmnToijiiagmgiicT)^ 
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[0 0 0 6] 

[0 0 0 7] 
[0 0 0 8] 

mm * mvtt & <o^m 

m i mmm<D¥mfe&&£. mu¥m&Mm<D^mmi l zfm2titzm2mmm<D 
^mmmt £#x., mum i mmm^mmnrnt mmm 2 mmm^mmm 

[0 0 0 9] 



«^2 nistta##^flio»5i^ffiii. # 1 mmm<7)*mmni&<v±m'm 

[0 0 10] 

mmi (Dxm^^r, mum2mmm<D^mmMmz&f&-$-z>2:miz, 7-7 
OTcHfi. < t & mum 1 #«so^##:^j«t«rsB*«ft^jMs!»«*to 
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[0 0 1 1 ] 

ofirfB-f ^-VffiABf Ki3lt&£Afi£ 1 . 5X1 0 15 c m- 2 J^±3 XI 0 15 c m 
[0 0 12] 

[0 0 13] 

(» i %m>m 

mm. Mot i mmfzmK x %> (pft^^Mos f7>y 

[0 0 14] 

/:MST I (Shallow Trench Isolation) flfttSr^T 
■f^m^n 2 a&£Z/2 b-hmWL^ftX^^o fc*3, nM^lt.flv'J^^fg 

2 bxmititzm^MJ&T%i&fcte, f + afclfctrJ:?^ m^vmrn 

OS h7>^^OV-VKM >ffi$L 5 ti. 1&iftj£^#fc!»SB:W 5 a t ftigkBt 
TfrtWfofflU 5b^f>4-5LDD (Lightly Doped Drain) 

tl^^i^J (D—mxhho f-^^^WMl a±KJ±, &2 nm~^l 0 
nm<Dmfr*GirZ> S i 0 2 !H^'b&&^- M£Ii3 ^Lt, & 1 5 0 nm 
0 0 nmO^HV'J 3 VJfj&*<b h S^14 7^1fM£ fix ~ 
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[0 0 15] 

mmm 5 b t n M#is H a B y ^^itu ^}£^#m c £ ? k -7 ? 

A £ fttz ~7 y Millie 6 ffH&JfiL £ ti"CV^ 0 £ <D 7 v WMM 6 (i, n»V>'J 
[0 0 16] 

h m« 4 OfJJM K t± . y'Jn y m^fc^ <b & & Wtfl £tt/i+J-y K 

yfllt5 ^f»^1-^iS?lJS^»fIit5.bO±M±H(i. ^tL-TtU CoS 

1 2^^^^^'^^ KM 9 a&£tf9 b^fM$ti"Cv^ 0 

[0 0 17] 

^mzm^ i^i:, *t 1 0 0 0 nmoj¥^£;pri-&y u ^ym-fbm^'b 

KM 9 a*3J:^9 btc^il-^ny^^ h*-/H 0 a£££/l 0 blrft^o 
y^y h*-;n 0 aisj:^ 1 0 bi*Kcti, -eti-ett, ^ y yy -f y^<b & £ y° 
7^*1 1 aJ3±[;i 1 b^a^iiittrv^o 7°7 7*i 1 a&i^i 1 b^^-tt 

rti&mir2> X 9 Ml 2 a£J:^l 2 b ftT^£ 0 @E§£ 1 

2 a£J:<7l 2 bfi. Tl/5^±it^^oT, #5j 3 0 nm^S-ff^T i 

|fj3 0 nm^W^T iNft, 4 0 0 nmOf^^tf^A 1 

[0 0 18] 

^yf«5^|#^1-^i^mS^t/l«5 bOTgR (pnM) M|j22^, 7y 
StT&sjgA $ ftfc 7 y 6 £ I£tt & - t K: =fc o T . yy Itfllt 6 #fiO v 'J ^ 

y 1 o nm*K n m^-mM* y ^ y sis 1 * oiSttisit k & it z> Jtstm 

[0 0 19] 
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[0 0 2 0] 

[ID 

Cd = ( 1 ) 

Xd 

o^io(@ti-5o Xdli, (2) -e^£*i& 0 

[0 0 2 1 ] 
[&2] 

Xd = / 2 ^° £$ (Vbi+Vbs) (2) 

V qNB 

>* 0 T-y v-WK Vbsli, afc^^ T*WJE (V-^aHRWWE) fc-tJi-P 
tt^-to iftfcosfcfcffiv***:. #:<z>5$ (3) a^tbSft&o 

[0 0 2 2] 
[&3] 

Cd = JT.- ^ (3) 

M- (vbi+vbs) 

±ttt (3) n^-tj:-?^ p nm^-wm^m^c^^ms-c d*±, 

^/Jn £ < $r £ Of, p n 8te-«S$HC£ C & l?£#M C d -5 - £ § & 

o ±15^ (3) fcfcv^T, MiCdlt ^IM^ifMNBi: 
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[0 0 2 31 

H2ii, p n«-&#ja^o7 u/^-r^-> (f+) o&Amzmtz-tttzt&v 
%t£Mm<7>mt*mi'mnr-?T~$>2>o 12^^wj: ? i. 5x10 

15 cm -2~3 x 1 0l5 c m-2<7)-7 "9 > p n^O^#»^ 

[0 0 2 4] 

\Ltz~7 y mifM 6 £l£tt & - t KX 0 s 7-7 fjflRJt 6 <£>JfcSf mspavh $ < * <?> 
ib , ^£^4 £ & £ £ j&*"T? § & o 
[0 0 2 5] 

0 3 -mi Ui, mi i:^ L/:*Hi<7)i 1 lif ii: J; l>^^foM 
7"nt^^PMI)/;i6«0^^„ mi. @3-Ell 1*#JHLT, Hi 

[0 0 2 6] 

>mitm^&s«4MMi4 i *^jsi-*o 

[0 0 2 7] 

=J 1 fit* (As) #?j 1 0 0 k e V~!t 1 4 0 k e V^ftA^i^ 

3f *3 <fc tfltj 0 . 5 X 1 0 12 c m-2~~&j 4 X 1 0 12 c m^OftAit'f * >V±A-f 

[0 0 2 8] 

@5i:^ti:?(:, ft 8 0 0 TC-ifc 9 0 0 rTa&BMfc-t.* - t K J: 0 , 
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mi 2 0 0 3 - 0 9 3 4 3 1 o ^- v : 8/ 

\Z%<D&m& 9 s*) =/yjg| (mTF^t-f) £*-Jl 5 0 nm~*t2 0 0 nmOH*ti 
It L ii#<7) 7 * h 1; y $r ^ y 4 -Iff <h R I E (Reactive Io 

n Etching) tiixyf-y^ffc^t, -?-0#M§if| v 'J n >M 
£^-y^y^1-& 0 ifitcfciK #M£iflr> =» h««4 £ 

[0 0 2 9] 

SSl^)±^I(:, pl«ftt^l,*'n> (B) ltJ5 k e V~#J 1 0 k 
e VOV±A^^;i/^i3 «fc 2 X 1 0 14 c m- 2 —^ 1 0 x 1 0 14 c m- 2 <7)r±As 

[0 0 3 0] 

#CK, 17i:^fJ;^:, ikU\z7ym (F) !>)2 0keV©ftAx^^ 
^rJ3 <fc TO 3 X 1 0 15 c m-2oftAit"f * >ffiA-f& - £ K «fc o 7? 3&rt* 

*A $ *t?t y y mi « 6 mm $ tt^> 0 

[0 0 3 1 ] 

-r) zmmLfzi^ fow^R i E^iw 7 fA^nittao 

4&J: <W-f Ky *-;u*^-^7^lETK&&^TO^r- Mfe«3(i;i^ 
[0 0 3 2] 

f - -v * 'J > £ B&jL-t & * 4 o 
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[0 0 3 3] 

EI l 0 i/ZTFirX 7 iiz^ v>; ^ymims ZftLX, nlf^y'J^y 

iSli:, **n> (B) ^1^)5 k e V-IU 0 k e VOffiAi^^^<t^l-)2 
XI 0 15 c m-2-^*t 1 0 X 1 0 15 c m-2(7)ffAi-e^ :* >ffiAi:t^> ZtKX*) 

, 7 y m^MA Ztitz7v miMM 6 ii. ^itJS^M^H^ 5 b <h n M^-^b v 'J 

[0 0 3 4] 

-€-<7)f£, R TA (Rapid Thermal Annealing) J: 

i) „ inoo °c~~&j iioo tt\ . i 6 ofm^mmzn o - ^ 

Cio-c, HiM^^tiiit 5 b CftA (B) £t£141I:i)-&o 
[0 0 3 5] 

■y mm®, 6 it^S^fct/^ 5btn S#-IS H H H ~> <7)^^M 

b t -7 y mmm 6 ^ x , tLx?? m^M 6 mmm^mmMm 

5 b t n WISH v 'J3>1«U <7>&£^MB ££f C «t ? K & £ o 
[0 0 3 6] 

£33, ±IE L fefiiftJS^jW«»«« 5ai: 5bti:iot, L 

DD (Lightly Doped Drain) fftitO— *t<7) V K W 

[0 0 3 7] 

m 1 1 KgrJ-J: 9 t'Jt'f K ( s e 1 f - a 1 i g n e d si 1 
i c i d e) •/n-fc^&ffi^T, ^fSJIv 'J 3 MI4 0±I± 

IBS^c, n^i/fy'Jt^ K (CoS i 2 ) ^^Sv'Jt'f KM 
9 ai3<t^9 b *^fiKi"4 0 
[0 0 3 8] 

EI 1 KT^LfzX o CVDft^l^ti^ill 0 WLf:t 
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-;H 0 a*3«tt>*l 0 b 1*3 KC VDftt^ ^^r-^SrS^&tr £ £ *K 7° 

7^1 1 ajsi^i i b^fm-fZo mmmmmi o<o±m±^ rm 

^1"&T iNSi, 1^)4 0 0 nra^^ttSA 1 C ui^^i^UlI* 
ML/:f, iO««Jl^/t^-->7*1-^)^^^«J: I}, ±SBEH 1 2 a 
12b«no iOi?i:LT, HWIi:J:^pft^MOSf7 

[0 0 3 9] 

««r«dc1-*flf«ft^*ll»««5 bOT6PSia (png^«B#) 
[0 0 4 0] 

iAtSit^-Cl*. CtLlcj;i9. V-7/ K W >ff«Op n^gK^ff 
[0 0 4 1 ] 

012f±, pniMfi^7 7f^t> (F+) 

1 2 J:*), ftl. 5X10 15 c m-2~ 3X10 15 c m- 2 OftAit'7 y^4 ^ > 
£?±AL£*#^L£vMIK/±<«i!jf±3. 5raV^Tt*^ 7*^t>ii 

a ^ «t & l # v >m o «m ? hs£#j k mm t ta h & v > <r> it m hfrx-hho 
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[0 0 4 2] 

1 a KSJjlLfcfc Ltk pft^^MOS h 7 > v '7, 7 L S vMfiWEOfEttfc 
[0 0 4 3] 

ffi*EE<Z>3SHl * *cpmU L * j&* <b . V-VKW> p n 

[0 0 4 4] 

(* 2 nrnftm) 

yXH *§MtfJ K tUf g £ * C M O S 4 > 7 Kjgffi L fzM K o v> x&M ~f %> 

o 

[0 0 4 5] 

>«2 1 <7)±^mo^7eIW^, z>m^mm& (t&mnm 

~f%>fz&(D S T I (Shallow Trench Isolation) flfcg 
^ft^IfM2 2a, 2 2bi3«l:y f 2 2c*TO$*itv^ 0 £ plf 
jgjg -> ij n 2 l^)nfu ;i/M OS h7>y^^ #^J& $ fihifM^ ld\ 

p -7 x 1 4 a>6^^$tt-Ci3l9. pft^^MOS h7>^^#^lS$ 
ti&ffim^li. n^x^Hb^M^iitv^e ^tt«bp-7x^ 
*14a, n ^x;H« 14b(t *3£lWO 1 ilS^*##iilJ co-#0 
T-£>£ 0 p-7x;l/fiSl4arti:it -^-V^;uflit2 1 a SrRtr «t 9 K> 

#r3e<£> WHS £ PUTT, —]$<DV-x/ KW >^J*2 575^^^^xrv^ 0 
nft^MOS h7>v7;^oy-y;/KI/^ > Hit 2 5li, ©M^MM 
Jt2 5 a £ ftjft&^tt&Mt 2 5 b U>t)45LDD (Lightly D o p 
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e d Drain) m&£%1r& 0 I«OV~V >WM2 5 (i, * 

^i^t^ [m2mnm<vjfmmMm <D-mxh%> 0 ^-y*;hm2 1 a_t- 

ft 2 nm~#j 1 0 nm<7)|*^tt^ S i C^Hi^ £ & h^lf)JI2 
3 £^LT, $n 50 nm~^2 0 0 nm^lS^v'J n >/!/^£>&&r- 
124 a^ ? f^$ttTv^ 0 — ttOnM^V-^/ K W >ff*£2 5 tV- hi®. 
i!2 3 tV- M€2 4 a tCJ:o-C, n^^MO Shy > 

10 0 4 6] 

£fz, n^i^HIitl 4brti:i±, ^ -V * affile 2 1 a£#itrJ:yt^ Wf7£<D 

^ ;i/M O S f7 > v ^ ^OV-^/KH' 3 5 (i, teMS^^t/fHt 3 . 5 

a fc^ftJ9F^*IH&«i*3 5 b tfrbKZLDD (Lightly Doped 
Drain) « £ ^Tt -i> o iOy-VKN'/««3 5 fi, #3&9JK 

iott-s rn2#mM<7)^^itJ w-c** 0 ^^^^wiL2 1 b±tcfi N 

&2 nm~i& 1 0 nmWttt^v'J ^ yWMWMfr h & Z> Y~ 
3 £^LT. SI 50 nm~£j2 0 0 nmWa'y'J n >/S7>t>££^- 
M2 4 b^ffM$tiTv^ 0 -^nl^V-VKl/^ >fft£3 5 tV~ 
*iM 2 3 t V- h mm 2 4bti:iot, pf^^^M0Sf7>y^^ t^J£ 

[0 0 4 7] 

Z(7)m2mMMW.Xit, nft^MO S b 7 ^©v-V K 
W «2 5 £«j£^&ffifc£^i&I^J£2 5 b<9Tlr& (p ng^SB) JSSfc 

JSMWl3 5b(7)TII5 (pn^^) MISt' ti> 7ym&mXZ 
fttz 7 y mffl& 26a£J:O f 26b £ flX V^*o :»77 5tfl*£ 2 6 a & 

J: 1/2 6 b (±, pIW B y'Jn>if2 l^iifflt^ff^Nl^ < 

2 5 is J: tf 3 5 h mkWtM®lffi$L 2 5 a & =t 

3 5 a OT^CJt 5 ]!^ <t d CMJiitv^, 
[0 0 4 8] 
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mm.-? h ¥- b mm 2 4afc<ty f 2 4b of ijb k f±, -> ^ ymit^ h & 

MI2 4 a i3 J: 0*2 4 b 0±M±is i TfV -7/ K t"f 2 5^3^^ 

3 5 ^tS^-r^S^S^I i 6^II^2 5 bi3i<73 5 bcoJiM±H(i, -eti-TtL, 
C o S i 2 frt>%2>y KM 2 9 aiSiO^ 9 b tLTv^ 0 

[0 0 4 9] 

■9->f KK2 9 a^iO r 2 9 btwjtf h^-;l/3 0 a, 30 b, 30c 

isi;^ 0 d *^1-&o =i>99 h^-^3 0 a, 30b, 3 0 c&£Xf3 0 d 
|*H;fi, -ett^tL, r/^Xf >*^^l)77^3 la. 31b. 3 1 cteXtf 
3 1 d^m^titX^^o 7*7 7 3 1 a, 3 1b. 3 1 ciSiO^ 1 dt'^ix 
^i^^mth J: d KEiH3 2 3*^3 2 b^f^$ttTV^ c @dfH3 2 

aiSiLFS 2 bf±, "FCtf* h±M I'l^o T, ^30 n m<7»?^ T i Jl 

*tl3 0 nm<7)J?<^£^Fl-£T i N/l<!:, *tJ4 0 0 nmOf^^tt^>A 1 C 

[0 0 5 0] 

±ISLfc nft^^MO S F7>y'X^nI^)V-V Kl/^f yW$L2 5 t 
. pT^^MOS h 7>y^^^V-^/Kl/^f >fl^3 5 ^{i, 7 7^*3 1 
b t7°7?3 1 d £±/S@SfJt3 2 b t ZftLxmWiZtiX^ho ttz, n^** 
;l/M0 S h 5>^^oy- MS2 4 a pftlWO S Yyyp7 9<D 
Y- Y mm 2 4btli, 7°7 9' 3 l a t 3 1 d i: ±/S@£l§l 3 2a tICli Kte 

[0 0 5 1 ] 

7 > 9io X Zfp^-^ ^)VMO S V? W79(OV-7/ YVA y^M2 5 is 
X&3 5 ^«^-r^»i^«^»fl^2 5 bis J: (73 5 bOTSRJ!£2^ ZtL<? 
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fi, 7 ym-h^X^fttzy vmi$M2 6 a£>J:LK2 6 b £f£tt-i> £ i: \z J: o T , 
:^)7 7 26a£J:CK26b ftia^Jtff*^, p * i 1 4 a £ <£ 

tfn^i^J* 1 4 b fc£»t&JtSMK^fcJt*fcL"C/hS < ^oT, 
2 IlfiC <fc £ #*#^Str(i, nft^wVMOS h7>y^^<7)nl«y- 

V 4 35b^pn ^^#® (D^^Mm £ * ^£^1" & £ t i & e 

[0 0 5 2] 

01 4-0 2 6(i> 013 iC^L^*ISWO»2|li&B®»wJ:*^*^1lO 
^^7 o n-t^^I^i-^7^i6<7)i)fM0-e^^o 0 1 3-0 2 6£#BSLT, :© 

m2nmm^ x&^mitmw. (cmos^^-^) ^^ntxcowt 

taw 1-^o 

[0 0 5 3] 

i 1% 0 14 tc^-T i9i:, p MifMSII -> U 3 2 1 o^Bo^flJt 
fc, j&tt«««r^aii--5fe*OST I«i££^-r*3dT-#Mt2 2 a, 2 2 bfcJ: 

[0 0 5 4] 

o :«0f, l/y'XM15a^^iU, JJELfcmteBHfcBU 1 ^Lt 
, pMifMSifavV n>^R2 1 'J > (P) l^3 8 0 keV«x^^ 
^<t^4X 1 0 !3 c m- 2 WfiAit^ t >?±At ^ : ^: i o t , nyj-)V 
ffi&l 4 bMtSo « (As) felOOkeV-ftHOke 

VO-aA-^^^^ctt/^O. 5X1 0 12 cm- 2 ~^4Xl 0 12 c m-2(7)y±Am 

tMtyftAt^-ttaot, ?-v*)Hm2 i boT«M^ilt^>- 

[0 0 5 5] 

0 1 6 HtkI-J: 9 p ft^MO S h ? y ¥-K9iFfc$L^1xhW$. 
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#~n> (B) 1^1 9 0keVOaAi^^J:O f ^4Xl O^cm^ff 

n > (B) ItJlOkeV ~*tJ 3 0 k e V oyiA^* ^^ri3 X If ft) 1 x 1 0 12 
cm- 2 ~^5 X 1 0 12 c m- 2 0 jiAi'C'f t >'iiAt ^ i t C J: o f-^r^;i/ 

w&2 1 a o^ttftis^ssst s i 1 1: i •) , LZ^mw.izvmmtzftoo 

COf, l/y^Hl5b^iin o 
[0 0 5 6] 

£ Of, RTASCi *<J 8 0 0 1 0 0 0 VX\ ft} 1 3 0 f£W 

«I^T9-tiaoT, ^^;i/ff*t2 1 a ££0^2 lbWM^Srf&'tt 

[0 0 5 7] 

!£h b h y'J rr >^£2 1 <7)MU. S& 2 nm~£-J 1 0 n nKDW^-i^i'^ "> V 3 > 
mftW^^S^- M&II12 3 Sr^-f*o CVDftCJ:»), <£® 

C^bIv'J^I (0^*1*) £&Jl 5 0 nm-|)2 0 0 n mOJ¥*-CJ£fll L 

7 * h'jV777>f -IS tRIE (Reactive Ion 
Etching) K Ui-yf>^t*ii^t, ^, v 'J n >Jgl£^ 

?->n>-^-t£ 0 itUCifK ^jftfty'J ^ M12 4 a & 

£0*2 4 b fc^jfrtSo ±.ULfzX- v?->yK± i? , y-Y&mWk3li, 

yj-ift'gtf&o com, t-hW3^l:t4o 

[0 0 5 8] 

ii 8C^tJ:^i:, pf ^^^MOS f7>y^^^M$^It 

(P) ^I^OkeVOftAi^^^ 1-10. 5 X 1 o!3 c m-2-1^3 X 1 0!3 
cm-2or±A», &7jg<7)AI+£|-C\ piflSB B a y , J3«2 l*9 0JS1*o 

^y-V KU^f >«J*=SrfltJS-r*©«JK^tt!»«H*3 5 a (7-V K V-f 
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o 

[0 0 5 9] 

m 1 9 iZTF-fX 7 nf t^^MOS h7>y^^^M^tl^>IM 
i:i/y^Hl6bHMt^o -e^lJL p^xHlJii 4 a(0±ilt:2 7y 
It* (BF 2 ) ^15keVOsAi^w^\ ft 1 X 1 0 13 c m-2~ft 7 
X 1 0 13 c m-2^ffiAi, ft 7 jg<7>Alt£lT\ p M^m^a v V 3 2 1 £ 9 

o 

[0 0 6 0] 

#CK, III 2 1 KtjcTJ: 9 ~7'J% (F) ^2 0keV«x^ 

^^i^ftS x 1 0l5 c m-2<7)v±A*-e-r t>ftAt^.o rtHCiO^ P * 
)Vffi$L HaiJiy'nyx fl/^JJ* 14bC77 H^#A $ *Lfc 7 ? If ff 2 6a 
*3 «fc 2 6 b $ o 

[0 0 6 1 ] 

oT, El 2 2 KTF-Tid^ h»E2 4 a *3 <t 4 bOfllli:, K7 

ii2 3<7>d Mft2 4a, 2 4 b&XWJ K7 * 9" 2 7 

©IT * & fgJaj^ li fife* $ tL h o 
[0 0 6 2] 
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